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This was the last of the CIRAD appraisal missions in support of the applied research component of 
the second phase of the Rubber Outgrower Plantations Project (ROPP). Nine missions have 
already taken place on the following subjects: 
diseases (1999, 2003), 
processing (1999), 
planting (2002), 
intercrops (2002), 
socio-economics (2002, 2004 ), 
agronomy (2003 et 2004). 
The purpose of this mission was to: 
carry out an overview of the studies undertaken as part of the research component, 
make proposals for further studies under the future phase III. 
Mission schedule 
Monday 3 October Meeting at AFD with AFD-KfW mission supervision 
Travel from Accra to Tak:oradi. 
Definition of the mission programme. 
Tuesday 4 October Inspection of on-farm trials: 
white root disease control DC 01 Cecilia AFFUL 
rubber/citrus intercropping I 41 NANA Ato Dadzie 
4 
tapping stimulation TA 11 and 12 LAMPTEY Michel, TA 13, ACOLATSE Felicity, TA 
21 Moses E. Ogoe and TA 22 E.K. Appaffram 
clones C 01 and 02 ESSAH Kingsford. 
Working meeting at ROU head office. 
Wednesday 5 October Visit to the Crop Research Institute (CSIR) at AIYINASI 
Inspection of on-farm trials 
clones C 23 and 25 ZAKARIAH Fuseni 
rubber/coconut intercropping I 31 ADISSA Abena and I 32 BUKURO A. Percy 
tree opening height TA 04 TASHIRU Richard 
manual and chemical upkeep. 
Working meeting at ROU head office. 
Thursday 6 October Working meeting at ROU head office. 
Friday 7 October Travel from Takoradi to Accra. 
Flight Accra - Amsterdam - Paris - Montpellier 
Saturday 8 October Arrival in Montpellier 
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1. ROU Project - Phase II -
1.0. Objectives of the project 
The main objectives of the project were to plant 2 800 ha and select 500 new outgrowers. 
1.1. Progress made in the project 
In terms of the areas planted and the number of farmers, the targets have been met (table 1). 
Table 1: Areas planted and numbers of farmers in the project in 2005. 
Phase Year Annual area Cumulated Cumulated planted Cumulated number 
(ha) planted area area of farmers 
Phases I and II 
I 1993 - 1999 1200 400 
II 1999-2000 171 171 1371 454 
2001 414 585 1785 632 
2002 766 1351 2552 876 
2003 504 1855 3055 900 
2004 549 2404 3604 900 
2005 396 2855 4055 900 
Over the two phases, 6 districts in Western Region, Central Region and Western Zone account for 
2/3 of the areas (table 2). 
Table 2: Distribution in 2005 per project zone. 
Zone Ha planted % Farmer Distance to factory Centre location 
Central 1480 343 0-50 km Abura 
Western 1299 268 50-120 km Kamgbunli 
Eastern 352 72 50-120 km Ntamakrom 
Northern 674 160 50-120 km Manso Amenfi 
WestNyan 250 57 0-25 km Abura 
Total 4055 900 
1.2 Agronomic performance 
Table 3 below shows growth, densities and root disease incidence for the different planting years 
from 1993 to 2004, as of 31 December 2004. 
Table 3: Growth, density and root disease incidence depending on the planting year. 
Planting Age Circumferenc Dens it % 
year (yrs)* e y diseased 
at 1 m t/ha trees 
(476) 
1993 11.5 0.54 
1994 10.5 1.50 
1995 9.5 3.98 
1996 8.5 3.85 
1997 7.5 > 50 4.96 
1998 6.5 44 402 1.86 
1999 5.5 36 412 1.62 
2000 4.5 26 420 1.13 
2001 3.5 18 444 0.27 
2002 
2003 
2004 
2.5 
1.5 
0.5 
11 423 
476 
0.20 
0.01 
* planting takes place in May/June and circumferences are measured from October to December. 
a) Growth 
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On average, it is possible to open the trees after 7 full years. Immature growth of GT 1 is less than 
that seen in Ivory Coast under similar conditions, where GT 1 is opened at 6 years. The absence of 
fertilization in year 0, poor upkeep and the decrease in rainfall (figure 1) are no doubt to blame. 
Figure 1 : Annual rainfall for the last 11 years at GREL. 
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b) Densities 
The existing tree planting densities are highly variable from one year to the next, depending on the 
success of the planting operation and on rainfall. In 2004 rainfall was under 50 mm for 5 months. 
This year, it was particularly dry in July and August (figure 2). 
Figure 2: Monthly rainfall for the last 7 years at GREL 
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The average percentage of diseased trees is small: 1.5%. It increased up to the 1997 planting then 
decreased. Treatments against white root disease are therefore carried out satisfactorily. 
c) Production 
Production per hectare is steadily rising and is well over the theoretical forecasts in the evaluation 
report (200, 400, 600 and 900 kg/ha in years 1, 2, 3 and 4), as shown in table 4 and figure 3. 
Table 4: Actual yield and theoretical yield 
Year Tapped area Cumulated Production kg/ha kg/ha 
(ha) tapped area (tons of observed theoretical* 
(ha) rubber) 
2002 100 100 28 283 200 
2003 190 289 141 488 269 
2004 352 642 290 623 321 
31/8/2005 944 425 
Forecast 2005 399 1040 750 407 721 
* Calculated on a pro rata basis according to the areas in years 1, 2, 3 and 4. 
Figure 3: Theoretical yield and actual yield in the ROPP. 
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For the production forecasts, the monthly distribution is currently as follows (table 5). 
Table 5 Monthly distribution of production. 
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Month 1 2 3 4 5 6 7 8 9 10 11 12 Total 
%prod 6% 6% 0% 3% 6% 8% 10% 13% 13% 12% 12% 12% 100% 
1.3 Marketing 
In September 2005, dry rubber was fetching 7 229 cedis (0.66 euros) at the factory gate. The DRC 
was estimated at 58% and the dry rubber purchase price amounted to 60% of the FOB price. 
Figure 4 below shows price trends since 1992. The price paid to farmers (in euros) has doubled 
since 2001 , which explains smallholder enthusiasm for this commodity chain. 
Figure 4: Trends in prices per Kg of dry rubber paid to farmers. 
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If dry rubber is picked up from the farm by the processor, the transport cost is as follows: 
< 50 km : 170 cedis/kg of wet rubber (DRC 58%), 
50 to 100 km: 260 cedis/kg of wet rubber, 
> 100 km: 350 cedis/kg of wet rubber. 
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2. Applied research agronomic activities 
2.1. Trial themes and locations 
To date, 31 trials have been monitored in 13 villages in the Centre and West zones. The oldest 
trials are clone trials, some of which are going to be opened. The planting method trials and a large 
proportion of the fertilizer trials have been halted. The rubber/tree crop intercropping trials were 
set up two years ago, and the tapping trials were launched this year. 
Table 5: Number of trials under way per theme and per planting year. 
Year 
Trial theme 99-01 2002 2003 2004 2005 Total 
Clones 2 8 1 11 
Diseases 1 1 2 
Fertilization 8 8 
Intercropping 4 4 
Tapping 6 6 
Total 2 16 6 1 6 31 
2.2. Results and proposals 
Measurements were taken in the trials in 2004 and 2005. The calculations carried out by ROPP 
were partly revised and checked during the mission. 
Attention is drawn to the rigour with which these measurements, analyses and checks must be 
carried out. In addition to average circumferences, it is also necessary to calculate the density of 
the existing trees (and of tapped trees if the plot is open). The protocols have yet to be drafted and 
completed for all the observations and measurements to be carried out. The 2004 annual report has 
not been drafted. In the field, the plots need to be marked out with paint. The record sheets need to 
be adapted and contain all useful information (geographical orientation, access track, trial number 
and name, type ofrecord, etc.). 
When the project was launched in 2000, a national cooperation volunteer was assigned full-time to 
the applied research component. When he left, the situation deteriorated considerably and trials are 
no longer set up and monitored as they should be. 
For phase III, national research will have to be more involved. Visits to the stations at Aiyinasi 
(Crop Research Institute) and Kade (University du Ghana) have revealed that rubber research in 
Ghana is virtually nonexistent. The techniques recommended date back 25 years and do not take 
into account the latest research progress widely used in neighbouring countries, not to mention 
GREL in Ghana. It is necessary to find and train one or more motivated young researchers to 
support the ROPP research unit, which will have to work in close liaison with national research. 
The latter could also benefit from the technical skills of the project and from CIRAD scientific 
support. 
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a) Planting techniques 
For ease of transport, 20-month-old stumps have been chosen for smallholders. The phase ill 
feasibility study described the respective advantages and disadvantages of the different types of 
planting materials: 20-month-old stumps, 10-month-old polybag plants and polybag stumps. A 
trial will be conducted at each of the 2 stations, Aiyinasi and Kade, to compare planting success, 
plant growth and the cost price of each of the 3 techniques. Eventually, the aim is to be able to 
place polybag stumps in situ or in smallholder nurseries. Thereafter, 5 on-farm trials will be set up. 
ROU needs to carry out an economic calculation right away, to compare the costs of preparing 
stumps or polybag materials. A calculation based on phase I, where 20-month-old stumps and 12-
month-old polybag plants were planted would make it possible to assess these two techniques on a 
larger scale than that of the trials set up in 1999. 
b) Clones 
Performance trials comparing GT 1 and PB 217, set up in 1999 and 2001 in East zone. 
Table 6: Circumference of clones at 3.5 r ears {cm at lm2. 
Clone 
Planting year Trial GT 1 IRCA 18 PB217 RRIC 100 Average 
1999 COl 21 22 21 
2001 C02 17 14 16 
2002 C11* 26 27 31 28 
C12 22 18 15 18 
CB 
C14 16 19 18 18 
C21 18 13 15 15 
C22 16 14 14 15 
C23 26 24 19 23 
C24** 15 13 10 13 
2003 C25 nd nd nd 
Average 20 21 18 15 19 
* good upkeep * * poor upkeep 
At 6 years, trial COl shows identical growth for GT 1 and PB 217. It is soon to be tapped and we 
recommend carrying out a tapping trial on PB 217 (see section on Tapping Systems). 
There has been very poor upkeep in trial C02 and it is particularly reflected in PB 217 growth. 
Trials comparing GT 1, PB 217, RRIC 100 and IRCA 18 were set up in 2002. In trial C23 planted 
in 2002, clone RRIC 100 was planted on not very suitable soil: termite attacks have not been 
treated and there are many replacements. In neighbouring trial C25 planted in 2003, with very 
good upkeep, RRIC displays better growth than the GT 1 control (18 cm at 2.5 years). The effect 
of upkeep quality is clear if trials C 11 and C24 are compared. 
For phase ill, a trial will be carried out on each of the 2 stations, Aiyinasi and Kade, to compare 
the following clones: GTl , PB217, RRIClOO, IRCA18, IRCA 230, IRCA 41 , PB 254 and PB 260. 
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As soon as the project is launched on the farms of volunteer smallholders, around fifteen clonal 
trials comparing 2 or 3 clones will be set up. 
c) Fertilization 
Application of reinforced NPK 15-15-15 fertilizer on one-year-old plants has an effect on growth 
(table 10). Nonetheless, the application was too late and growth remains weak. 
Table 10: Effect ofreinforced fertilizer on growth at 4.5 years (cm at Im). 
Trial Treatment 
lOOg 200g 500g Average 
F31 20 19 28 22 
F32 24 25 26 25 
F34* nd nd nd 
Average 22 22 27 24 
* not determined due to poor upkeep 
Applying fertilizer right from the planting year has an effect on growth (table 11). 
Table 11 : Effect of fertilizer right from the planting year at 4, 14, 26 and 3 8 months on growth at 
3.5 years (cm at lm). 
Trial Treatment 
14,26,38 months 4,14, 26 months Average 
F41 14 16 15 
F42 14 17 16 
F43 11 16 14 
F44 16 15 16 
F45 15 16 16 
Average 14 16 15 
In June 2004, 2 trials were set up with reinforced phosphorus fertilization right from planting. 
These trials, which were not set up properly and in which inappropriate treatments were applied, 
have been halted. 
For phase III, as for the clonal trials, a trial will be set up in a controlled environment at the 
Aiyinasi station to compare standard 15-15-15 fertilization with the application of urea, phosphate 
or KCl. Soil analyses will be carried out. Around twenty trials will be set up on farms on different 
types of soil with a different previous crop cover. 
d) Intercrops 
The advantages of temporary intercrops in the interrow under certain conditions needs no further 
demonstration as far as the quality of rubber tree upkeep is concerned. 
Intercropping with other tree crops grown in the region, whilst maintaining a normal rubber tree 
density, can be a way for a farmer to optimize natural resources whilst diversifying production. 
In 2003, 4 trials were set up with rubber/citrus and rubber/coconut intercropping. 
Table 12 Growth of rubber trees grown alone and with intercrops at 2.5 years (circumference at 
1 m incm). 
Trial Treatment 
Rubber only Rubber/Citrus Rubber/Coconut Average 
131a 13 16 15 
131b 16 11 14 
132 10 7 9 
141 13 13 13 
Average 13 13 11 12 
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The substantial heterogeneity in the plots due to fertility or to upkeep quality can be seen since, at 
this age, there is not yet any competition between the rubber trees and the other tree crops. This 
needs to be borne in mind when interpreting. 
e) Upkeep 
The herbicide treatments to keep the vegetation under control in the planting row may prove to be 
cost-effective when labour is scarce and/or expensive. A trial comparing manual upkeep and 
chemical upkeep with glyphosate (Kalach 360 g/1) is currently under way on a 2001 planting. The 
protocol needs to be drafted, indicating intervention dates and a record of observations. 
On smallholdings, upkeep quality is the main factor limiting rubber tree growth. The survey 
conducted in 2003 among project farmers indicated substantial diversity in the amounts of labour 
and financial means devoted to this operation. In addition, the recommendation to plant a cover 
crop, Pueraria, is rarely applied (2% of farmers in the survey). A trial will therefore be set up at 
Aiyinase to make an agronomic and economic comparison of 4 planting row and interrow 
management techniques: manual upkeep, glyphosate-based herbicide upkeep, temporary intercrops 
and cover crop. At the same time, a collection of cover plants will be set up to find an alternative 
to Pueraria. Lastly, around twenty trials comparing 2 or 3 treatments will be set up on farmers' 
plots. 
J) Tapping systems 
In the 4 opening height trials set up in 2002, no difference in consumption can be seen between 
opening heights of 1.3 m or 1.1 m. These trials should be halted. 
In 2005, 6 stimulation trials were set up on 1996 and 1998 plantings. They are comparing O and 4 
stimulations per year (ROPP control), to demonstrate the harmlessness of the stimulant. Figure 5 
shows the effect of stimulation on production in the plots. Initial stimulation was carried out in 
May, and repeated in August. 
The protocols need to be drafted and need to be completed with the stimulation dates as and when 
they occur. The number of days' tapping per month should be entered in the records. Dry trees 
should be recorded on a map each year. 
In the field, each plot should be marked out with paint on all the border trees. To avoid 
overconsumption, half-year consumption guides should be traced on the trees (7cm+ 7cm = 14 
cm/year). 
Figure 5 Effect of stimulation on production in the plots 
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Tapping in trials TA 11 and TA 12 is of particularly poor quality, with many wounds. The cut 
slope needs to be reviewed, as does bark consumption. The collection point needs to be 
reorganized, clearly separating cuplumps from the 4 plots, which need to be weighed separately. 
In trial TA 13, the lack of tapping depth (2 to 3 mm from the cambium) goes hand in hand with 
excessive bark consumption. There are a few dry trees. 
The plots in trial TA 21, set up on a fertilizer trial, have not been properly chosen: the 
circumferences in the 2 plots are not identical. This will have to be borne in mind when 
interpreting. 
The plot of PB 217 in trial COl will be divided to apply two types of stimulation: 4 times per year 
4/y (not very intensive) and 10/y (normal). GT 1 will be stimulated 4 times per year. 
For phase III, around ten trials on this subject will be set up. 
With the foreseeable increase in labour costs, it is necessary to transfer the d/4 tapping technique 
right away in comparison to the d/3 currently practised. Around twenty trials will be set up on GTl 
and PB 217. 
2.4 Training, courses and missions of the phase ill research component 
a) Training 
The national researcher in charge of the phase ill adaptive research component will need some 
sound training: 
in rubber growing techniques by the ROPP staff, 
in scientific aspects and research methodology by CIRAD. 
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b) Course 
In order to quantify the socio-economic impact of the project, courses could take place for the 
counterparts of the national students and CNEARC students at the beginning and end of the 
project (2007 and 2010), to complete the 2002 socio-economic study. 
c) Missions 
Apart from the support missions by national researchers, a 10-day annual mission will be carried 
out by a CIRAD agronomist. 
3) Conclusion 
In 2005, the activities of the ROU applied research component mainly focused on setting up and 
monitoring tapping and stimulation trials. The first results are interesting, but the protocols need to 
be drafted and the trials need improving, be it in the field (marking out of plots, collection and 
storage of yields), or in recording precision (number of tappings per month, individual plot 
production). The other trial plots, clones and fertilization, show the importance of correctly setting 
up the different treatments to provide reliable information. The circumference measurements need 
to be completed by measuring the density of the trees present and upkeep quality. The 
intercropping trials with other tree crops, citrus and coconut, are now properly maintained. The 
results for the phase II research component show that it was properly conducted at the outset by the 
national cooperation volunteer, but it suffered when that person left to do other work. 
For phase ill, proposals have been drawn up with ROU and can be found in the annex. The 
foreseeable development of rubber growing in Ghana seems to us to warrant the strengthening of 
national capacities. It is proposed that a young Ghanaian researcher be identified and assigned to 
the project full time. He/she could be trained in rubber growing by ROPP and in applied research 
byCIRAD. 
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ANNEXl 
List and locations of trials 
List of ongoing trials 
Zone Location Planting Experiment Ref Farmer Soil Treatment Year Exit 2005 Ha Matr 
Eastern Ayiem 1999 Clone C 01 ESSAH Kingsford Sandy-loam GT 1 / PB 217 1999 * 1.31 429/E/99 
Eastern Ayiem 2001 Clone C 02 ESSAH Kingsford Gravelly GT1 / PB217 2001 * 1.36 429/E/99 
Western Yediyesele 2002 Clone C 11 AMPOFO Paul K. GT 1 I PB 217 /IRCA 18 2002 * 1.14 618/W/02 
Western Yediyesele 2002 Clone C 12 ALHASSAN Rakai Gravelly GT1 / PB217 / IRCA18 2002 * 1.37 875/W/02 
Western Ewoku 2002 Clone C13 BORLOH Francis GT 1 / PB 217 /IRCA 18 2002 * 1.10 825/W/02 
Western Ewoku 2002 Clone C 14 ADE KWOFI Paul GT1/PB217/IRCA18 2002 * 1.51 820/W/02 
Western Yediyesele 2002 Clone C21 DANQUAH Moses GT 1 I PB 217 I RRIC 100 2002 * 0.72 873/W/02 
Western Yediyesele 2002 Clone C22 NSIAH COBBINAH John Gravelly GT 1 I PB 217 I RRIC 100 2002 * 1.74 871/W/02 
Western Yediyesele 2002 Clone C23 ZAKARIAH Fuseni Gravelly GT 1 I PB 217 I RRIC 100 2002 * 1.99 869/W/02 
Western Ewoku 2002 Clone C24 KOJOAckah GT 1 I PB 217 I RRIC 100 2002 * 1.47 174/W/96 
Western Yediyesele 2003 Clone C 25 ZAKARIAH Fuseni Gravelly GT 1 I PB 217 I RRIC 100 2003 * 869/W/02 
Central Nsuaem 2002 Disease control DCOl AFFUL Cecilia Sandy-loam Treatment old stump 2003 * 3.12 677/C/02 
Western Kangbuli 2004 Disease control DC02 ALHADJ Sandy-loam Fornes after replanting 2004 * 1.00 
WestNyan Abura 2001 Fertilizer F 31 BUKURO ARTHUR Percy Sandy-loam 1 OOg I 200g I 500g I X3 2002 * 1.66 457/C/01 
WestNyan Abura 2001 Fertilizer F 32 GHARTEY James Sandy-loam 1 OOg I 200g I 500g I X3 2002 * 1.66 458/C/01 
Central Agyambra 2001 Fertilizer F 34 ACKAH Samuel Sandy-loam 1 OOg I 200g I 500g I X3 2002 * 1.01 248/C/97 
WestNyan Nyame Bekyere 2002 Fertilizer F 41 TANOE Vanessa Sandy-loam YO Nov I YI Aug I Y2 Aug 2002 * 1.68 779/WN/( 
WestNyan Nyame Bekyere 2002 Fertilizer F42 TANOE Vanessa Sandy-loam YO Nov I YI Aug I Y2 Aug 2002 * 1.68 779/WN/( 
Central Morrison Junction 2002 Fertilizer F43 SELORMEY Gladys Gravelly YO Nov I YI Aug I Y2 Aug 2002 * 1.04 516/C/01 
Central Agyambra 2002 Fertilizer F 44 GYANSAH Owuo Sandy-loam YO Nov I YI Aug I Y2 Aug 2002 * 1.39 654/C/02 
Central Agyambra 2002 Fertilizer F45 GY ANSAH Owuo Sandy-loam YO Nov I YI Aug I Y2 Aug 2002 * 1.39 654/C/02 
WestNyan Nyame Bekyere 2003 lntercropping 131a ADISSA Abena Sandy-loam Rubber/Coconut/ Assoc. 2003 * 1.34 
WestNyan Nyame Bekyere 2003 Intercropping 131b ADISSA Abena Sandy-loam Rubber/Coconut/ Assoc. 2003 * 1.34 
WestNyan Abura 2003 Intercropping 132 BUKURO ARTHUR Percy Sandy-loam Rubber/Coconut/ Assoc. 2003 * 1.30 457/WN/C 
Central Nsuaem 2003 lntercropping 141a NANA Ato Dadzie Sandy-loam Rubber/Citrus/ Assoc. 2003 * 1.00 679/C/02 
Central Miawani 1996 Tapping TA 11 LAMPTEY Michael Gravelly 0/4 Stimulations 2005 * 1.77 136/C/96 
Central Miawani 1996 Tapping TA 12 LAMPTEY Michael Gravelly 0/4 Stimulations 2005 * 1.77 136/C/96 
Central Borbrayie 1996 Tapping TA 13 ACOLATSE Felicity Sandy-loam 0/4 Stimulations 2005 * 2.84 144/C/96 
Central Animakrom 1996 Tapping TA 14 APPIAH Paul L. 0/4 Stimulations 2005 * 1.45 150/C/96 
Central Agona 1998 Tapping TA21 MOSES E. Ogoe 0/4 Stimulations 2005 * 1.33 414/C/98 
Central Morrison Junction 1998 Tapping TA22 APP AFRAM E.K. 0/4 Stimulations 2005 * 1.14 395/C/98 
ANNEX2 
Proposed programme and budget 
for the applied research component 
in phase III of the ROPP 
Feasibility study on the rubber outgrower plantation project Phase III, 
in the Western, Central and Eastern Regions of Ghana. 
APPLIED RESEARCH 
It will be very expensive to establish a new research Institute for rubber research in the immediate 
future, because of the present economic situation of the country. However, the University of 
Ghana Agricultural Research Centre-Kade campus has been conducting some trials on rubber but 
has been constrained by funds. This research centre has enough land for research trials. In addition, 
the Ministry of Agriculture has a station at Aiyinase in the Western Region, where some rubber 
was cultivated sometime ago. 
More detailed research can be conducted at these sites too as a more elaborate on-station and on-
farm research trial could be undertaken and monitored for a long period. 
A research officer can be recruited to assist in these new trials and train more scientists for the 
industry. It is therefore proposed that collaboration between CIRAD and local scientists be 
established under ROPP III. 
There could be an initial establishment of 30 ha of trials at both the ARC-Kade and CRI Aiyinase 
sites and 135 ha under farm conditions in the ROPP III. This could be the basis for launching 
rubber research in the country. 
Planting material trials 
The standard practice for Phase III is the planting of 20-month-old stumps. As described in 
Annexe 1, stumps, polybags and stumps in polybags have different advantages and constraints. 
• 2 trials of 3 hectares each will be established in Western and Eastern Region (Aiyinase and 
Kade) to compare these techniques according to the economic and the environmental 
context. 
• 5 trials of 1.5 ha will be established on farms. 
Fertilizer Trials 
Some soils in Ghana are low in plant nutrients, especially nitrogen, phosphorus and potassium, 
according to the type of soil. Moreover, rubber trees are grown or are going to be cultivated on 
degraded soils which are low in soil fertility in the Western, Central regions. The fertility status of 
soils is affected by several factors such as the inherent soil fertility status, history of the earlier 
crop cover, application of fertilizer among others. Generally, farmers do not apply fertilizer to their 
crops, and most of the soils have been used in cultivating cassava, maize and other crops without 
fertilizer application. Earlier trials conducted have shown mixed results, indicating that more work 
needs to be done. The growth of the rubber trees in the field however shows nutrient deficiency 
symptoms and there is the need to conduct more trials by varying or increasing the amount of 
fertilizer applied. 
The following suggestions are being proposed to reduce costs but sharpen the research trial to give 
good results. There is the need to conduct initial soil analyses and group the soils as 
BENCHMARKs, i.e. soil having similar physical and chemical properties will be grouped as one. 
Depending on the variability of the soils, treatments will be imposed. This will help to transfer 
results to the farmers who have similar soil characteristics in future. 
• One fertilization trial (8 ha) will be established at the beginning of the project at the 
Aiyinase station. The trial will compare standard application of 15-15-15 with application 
of urea, SSP or KCl. Organic matter must also be tested. An ilnitial soil analysis will be 
conducted to give an indication of type of treatments. Parameters that will be considered 
include plant height, girth, leaf analysis, density/ha 
• 20 trials (1.5 ha) are going to be set out on different soil series and vegetation (previous 
crop). 
Weed management and maintenance 
Earlier results have shown that the height of weeds in the planting rows and interrows affect 
rubber tree growth, especially during the initial growing period. Intercropping helps the farmer to 
ensure good maintenance: the growth of rubber intercropped is as good as rubber with a Pueraria 
cover crop. Currently, weeds are managed through slashing by manual labour. The main limiting 
factor for good maintenance is the cost of labour. In order to reduce this cost, it is proposed to use 
herbicides. The first results obtained in an on-farm trial in the row will be extended to the row and 
interrow. 
• 1 experiment at the Aiyinase station will be conducted to compare 4 treatments: glyphosate 
(herbicide), manual labour, Pueraria cover crop and intercropping. 
• 1 collection of cover crops will be established on station in order to have alternative cover 
crops. 
• 20 trials are going to be set up at different sites and on different vegetation. 
The effect of these applications on the growth of rubber, the economics of the best treatment and 
the best way of managing these applications in farmers ' fields will be developed. 
Evaluation of clones 
The following 6 clones will be planted as recommended by CIRAD: GTl, PB217, RRIClOO, 
IRCAl 8, IRCA 230 and PB 260. 
• 2 comparative clone trials (6 ha each) will be established at the Western and Eastern 
stations. 
• 15 trials will be established in farmers' fields with 2 to 3 clones. 
Tapping and stimulation 
The normal way of tapping the trees in d/3 , as recommended by the project, is to use stimulation 
with Ethephon. To demonstrate the merits of correct stimulation, trials currently set up in 6 farms 
will be extended. 
• 10 stimulation trials in phase I and II plantations already tapped or at the time of opening. 
As the cost of labour will increase in the medium term, lower intensity tapping systems need to be 
adopted by farmers. There is the need to test higher stimulation to compensate for a lower tapping 
frequency under farm conditions. 
• 20 trials comparing d/3 and d/4 will be established on clones GT 1 and PB 217. 
Table 1 
Applied Research ROPP Phase III (Euros) 
Year 1 Year2 Year 3 Year4 Year 5 Total 
n-station trials 
stablishment 6 OOO 16 100 8 OOO 0 3010 
aintenance 1 500 5 525 7 525 7 525 29 600 
Tota 7500 21625 15 525 7525 7 52 59 700 
On-farm trials 
stablishment 0 0 0 0 
aintenance 9 750 19 250 28 750 31 500 33 75 
Tota 9 750 19250 28 750 31500 123 00 
Staff cost 
esearcher 12 OOO 12 OOO 12 OOO 12 OOO 60 00 
echnicians 3 OOO 3 OOO 3 OOO 3 OOO 15 00 
CIRAD missions 11 OOO 11 OOO 11 OOO 11 OOO 
ational mission 8 OOO 8 OOO 8 OOO 8 OOO 
Tota 34000 34 OOO 34 OOO 34 OOO 
quipement 
ick up 4 x 4 25 OOO 0 0 0 
otorcycle 3 OOO 0 0 0 
iscellanous 1 OOO 1 OOO 1 OOO 1 OOO 
Tota 29000 1 OOO 1 OOO 1 OOO 
Operating cost 
ransport 3 OOO 3 OOO 3 OOO 3 OOO 
iscellaneous 1 OOO 1 OOO 1 OOO 1 OOO 
Tota 4000 4 OOO 4 OOO 4 OOO 
Grand Total 84250 79 875 83 275 78 025 
Applied Research ROPP Phase III (hectares) 
n-station trials Yearl Year2 Year3 Year4 YearS Tota 
ectares to be established 6 16 8 0 0 30 
ectares to be maintained 6 22 30 30 30 118 
6 16 8 0 0 30 
lones 6 6 12 
lanting material 6 6 
aintenance 2 2 
ollection of cover crops 0,1 0,1 
ertilization 8 8 
n-farm trials Yearl Year2 Year3 Year4 Years Tota 
ectares to be established 39 38 38 11 9 135 
ectares to be maintained 39 77 115 126 135 492 
39 38 38 11 9 135 
lones 10 5 5 2 2 
lanting material 4 4 
aintenance 10 10 10 
ertilization 10 10 10 
9 9 9 9 9 45 
